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(54) APPARATUS AND METHOD FOR SURFACE TREATMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus and a method 
for rapidly forming a film with superior uniformity even on a large area 
substrate of having such an area as 1 m x 1 m to 2 m x 2 m. 
SOLUTION: The surface treatment apparatus which is provided with 
a vacuum vessel 51 having an exhaust system, inside which the 
substrate is set, a gas introduction system for introducing a gas for 
discharge into the vacuum vessel 51, an electrode 52 arranged so as 
to face the substrate in the vacuum vessel, and a power supply 
system for supplying a high-frequency power to the electrode 52 and 
forming plasma by discharging the gas together with it, and which 
treats the surface of the substrate by utilizing the formed plasma, is 
characterized in that power supplying points 65a to 65p to the 
electrode 52 from the power supply system are located in the side of 
a boundary zone between a first face contacting with a space in 
which the plasma is formed and a second face which is a back face 
of the first face, out of the whole surface of the electrode. 
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J 

lSlLTE«*ttfc«*4:, !SlOJBK«l«WitRt/BE38 
^7 X-7 tat 5 t*M* i «: At t , tofcL*::/ 

®T*feSSB2co{R!JB5tc, ^^fyfBPBI^ fflGiK^ 
H 0 

[»*«5] *jfSiS^ifi«*^»tt»»4. 10MHz 
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2 

*>t> 3 0 OMH z OHF^^VHF^tCj^LTl^ w 
• ■ t 1 ~ 3 v^*LA»|B«0«BB«f3gSS 

Mo 

b«*$nTV^wi:€:4#«i:i-SSf*«2fB*<0*ffi 
^$rMt5: <b *r»«i:-i-Sll** 1-3 v^*x*«_ 

< t ti2*^JBiao 8 JB2©«aS»jS«aR«:*U, huIE 

JB 1 <D&&<Dttm&1&$: l o-fo^lA^-yyuT'S^ 
L. ^o, me-lR2 0jBKMK«IRomAls]Mj:JiK)B 
2 0«»<7>«A«tt«fi: 1 ofo^tt^-7 r /i/fj»«t 
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SSSBSrJB^T, £j*Lfc^7X^*rfU/!lL-C*RG>* 
SJRlo-WffiJC «fy^MBStc«i 70 

1 2 ] liuEi«JS««R*: LTlOMHz 7!;^ 
3 0 OMH z *r*|RLBf*^«**r**i"5JBWJBStflt 

>uftJBv*TlBEiHiMiS**to 1 0 MH z7!?g3 0 0M 20 

fc ^St^-f" ; 5ff3jt 3 S9'^l 1 ^1";h*3ft»E*0*Bn«!« 

[|»3ft«l 3] IT, ^t^/'>7 

14] mfat lT50cmX50c m(Dwm 
13 5 0 < CdLT*ffil*!! ! a*rfT5 £ ? ic LfCw £: 

1 5 ] rt»<-*«*s-fe * h SM&^S: 

(»E«**c*JBft**«:«»LTtk««^«:ifc«S-& 
X -7=7 X^ $rMt56^Ml b*&m LfcS®*Q« 

" WE««W»J|ftfe*»t L, WE«ffi0 4o<0{RiJ®(0 5 
*> — :>tf>{BJ®T*fc£>Si wilts i cnMm^ttfi) 

r*»2©«B«c(ftEm*^*(c*«sn5«*«r^ 

«BB«cR«Sixfc«**IS«»Jw*^*ftEa!*i(E«KO 
* i: »fc1-5 2 o^m^i J: 5 Lfc - £ 



4#BB 2002-12977 

[0 0 0 1] 

Httfti OMH z-3 0 OMH zOilNStAl: 
*ffi««*ifci;:BBi-5. 

[0 0 0 2] 

['&m<o&m Rfctt^X^fcJBv^TlitfoatiElc* 

SI (^mm^ffilH]^) .LCD (^b b b^^^^V 

>f ) s T^yu^ 7^Si 8R^*5A S i ^ 

titfts a^wfflrts^a^^wwwE*^^ 
[ooo3] ±K3Lw&m<D&m#wHt % nm&fSL. * 

77X^<o<t^ftftm*f£m\~tii><DX&Z> 0 JtERJS 

f 8-3 2 5 7 5 9 (XSfe 1 ) \ RltA vo.ltage uni 
formity study in large— area reactors forRF 
Plasma deposition: L. Sansonnems, A. Pletze 
r, D . Magni , A. A. Howling, Ch. Hollenste 
in and J. P. M. Schmitt, Plasma Source Sc 
i. Technol. 6 (1997) , p. 170-178 (^Ci^2 
-£) lcE«*:h/C^5. 
[0 0 0 4] SkTtz, L-C, 3o©W! 

BPt> aaaKosBWricRt/^ifefeia 2 o 1124^ 

[0 0 0 5] ($65fe^J 1 ) *i" % 1 £ UT. 

1 EttOSB 1 tf>3£«(£oi^T[I) 2 2 tf#IUt»Wt 
5c JCffi**ll*3«Crt:, ^o—tfcm^X-*' 

1P*>*8M8 2 tSffit-^ 3 

bnxi^c HttE^sgtten;S2icrt. s-&^6, rJt^o 
^uT»iK$tt. S5J^ft««7/j»bom** s #s%tt« 

2^a^«J^®3f9lc:^$tt6 3 ft*5. 

9fi, ^ife^2^^^i]c7>®ip^7 P 7X^^^$ 

tt«*7 J: y&t>£tiZ>9.Ji<nm&mi*i 3. 5 6MH 

[0 0 0 6] 1HICIIS88 1 (cji^mffl ^^»Aff 1 1 

^tt^y-< (m^itr) (cs^c^tt> ^cd^'>-<^^ 

bS^l^l^J^-^/>'7^ (S iH 4 ) j>m& 
^jISS^^^ 1 (Ctt#«L* 1 2 ^r^r LTSS^ 
^7°l 3&mWt£tt. IgfSglrtW^^^Mf l 2 
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5 

[0 0 0 7] fcfc", iHti^gS^V^TlSl 
4±IC7^77^S i (a-S i) M £ ££flfl1- 5 
Cov^ratSo StSl HvL4^IS 

tf^zfl 3*IMbL-CjES^&lrt£BE*l x 1 0~ 7 
Tor rfeJWtS. K*l 4 0ffiSSr, £K 

KJ6i-*o RK, tt«/B#*WA»i l4r»LT«;ttf 

^lF^COm^^rO. 05-0. STorrl:^^., f^i 

7*-*it£tlZ>t. ^^tCSStS S i H3 , SiH 
& 1 4>)iffl(:®f • ti$n6 r t 9 „ a -Si 
[0 0 0 8] ft*5, HRft#£: LTtt«ffl5tf^«>a*Jt 

0yx.fi s i H 4 tH2-w**Jt, be^7> £«*ue« rv< 

7yX-*&±m*)m*&jE{t-tZ>Z tX\ a-Si^ 
* bi\ ^b s b S i S^^ B b b S i S:»BTS 6 r t li 

[0 0 0 9] ttM^tUxyfy^lt: 
^JtlfSFe, S i C 1 4, CF4^NF 

[0010] m^m 2 ) vt&m 2 1 it, 2m 
iE<fe*oS2<o&«i::oi^-cii!2 3^12 4 «t#br 

mirz> 0 H)4 I co^#2 1 it. Kffi*»«>«l«fwKWe>Jx 

1 4#ti3LA*L£;h,£ 0 «!1BX2BS» 1 ^>±««c{tll-t' 

ISiXtV^. :iW#«««S2 0>Tfl5 (MS) 2aSP 
■^y^ X^fc^f&ZtioQffl 1 0(C(i % iE^O. 5mm 
e*<Z>0»<0#*«£iiL*L2 basfLfflPBl 0 — 1 5 mm 

^AWl 1 b^»a$tLTt^. :: #**a« 

(s iH 4 ) *s*»*ixa. #HE^»*en;a2±jcti % 
[ooii] tuiE^gi^m^ 2 t ffjE»ife«« 4 (C J; 

6 0 WliE*»%«ffi2 0^#tJift*JgXI±IE^<0«« 
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<5 

©fflitf (I$6 0mm, 5 0 OmmX 5 0 OmmlgJl) 
..^1 0 0 OmmX 10 0 OmmiS) t*Kf±;*7-> 

7. fi^S6RU5«Iia«*^i£»2 5*0*#SiX5«; 

[0012] HtrlS«*»iBiS 2 5 HI 2 4 tc^-T £ 9 

ic N **fcE«SftfcHttttott«#- h 2 

-F2 7M4*(7)RttW2 8a, 2 8 b, 2 8 c, 
JO 2 8 d £ 9«J5fc£;h,"CV>5o 

[0013] ft*3. gl 2 4 ^CD£r# 9a, 9b, 9c, 

#jMFl 2*«LTJ(£#i':/l 3i9»HiS 

tu5o Sii4(i ffiiay- hy<^y 2 i srWdLTft 

ifem@4_LiClS:M^ix. g&fc — * 3 &t>*^t£ t — *m 

[0014] @2 i (omfK^m^^xm^-ia -S 

;^2 1^CLt, Sfil 4 Srggife««4 -btcfS^L 
20 fcffe.. h^2 l ?r^i:t5o o<5i^T, 

y/l 3SrSE»LTX^»l rtSrffi^ 1 x l 0" 7 T 
o r rtt**-C#*i-5. fcfc* h9ES«1 4WU£ 

<&$&fi(;iS3£-t-S, 3EtC, »«/8#;**A*l 1 a, 1 
Ib^rilLT, #J;U;£^- / v'? >-#^ &EJf3£S1&jI& U 
^^gfsl F^EE^^O. 0 5—0. 5Tor r(;{^ 

**m« 4 * 0 iwa «9 , ^2, 

4BlC^P-tt«^7XT^*$iX5o 
50 [0 0 15] * S ^tf T.fry? X-^itZftZ t , * 
<D<P\Z$£l£-tZ> S i H3 ; S i H2 , Si H^<7)7 i/ts 

f-*WISn5Ci:*iJ:9a-Si Ri5»*S*i5. ft 

H4 ^H 2 O^Stt:, EE^i, mW&Jg. &.rJ7 1 7X-T& 

0>J X. (i S F 6 , S i C 1 4 , CF a MNF 3 ft <t* 

[0 0 16] («£3te^J3) ^^ij 3 ^ It, XBR 

2EttOSS«tcoi.^T. H12 5^tj^|k12 6«:#SLttt 

p^*rs 0 <bl, 0 2'2, m2 3 tmmtitmn&zttL 
x®iw&Him-rz> 0 

[0017] ^# 3 i i*mm&¥&M$s&7* t, ^^i^m 

**t«S3 2*r^LTllilE*'fr»6(cft*SixTU^o 
::t\ «JEMffliS*fill3 lRT/S5IO**tBS3 2^ 

50 icttHfflffl«ae*A*^3 3*sRrt-feiT^ -o^a^ 
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(5) 



^2 0 0 2 - 1 2 9 7 7 



5 



3 3«rao*iRH»-fir— ^8ICii?#**«*2 tM^ 
m.Mm^^tl^c ZV>Wr&, «aWSt*«:7 OMH z 



— *— ttldtt, ^eMf&fflS9a', 9 b, 9 c, 9 

[0018] r^ip^ita^ t^X3 5 0mm 
X 4 50mm^7^1f 1mm) JblCTIE* 1 

[0 0 19] 





ft 




350mm X 450mm X 1 mm 0) H ^ 




200°C 




V7> (S i H 4 ) 


S * 


0. 2 Torr 


ft * 


100 seem 


>*« 


70 MHz 



[0 0 2 0] l8%Oa-SiI 
[0 0 2 1] 

D, LSI, «^a^«&a*»«?l&»OK*»&0^ 30 

-nuzm^xhs iiwii^^fp^^ hisses. 

[0 0 2 2] *ifiT*fi. -LIE— ^ XcMJ^t^^, Mil 

it) WMy7X-7x 7 fy^fi: fcfci, VHFf 
(3 0MHz4^l3 0 OMH z) <O«i0R«rfflU 

[0 0 2 3] LJ&»L*a s "&. ft5feft*-Crt\ J^Tici*^ 40 

^t;^i:lT(i, 5fc(C3£^fc[I]2 2~1!2 6fC^Lfc 

tEnES* 5 50cmX50c m^lK^^K 120 (C^^ 
«JC tLft. jB«ffi»* s l 0 0 cmX 1 0 0 cmSSO 

H2 i CfKHttftoti»i(cf»<cu\ 



[0 0 2 4] -MtC, LCD»»-C»i± 5%OBU*» 

^tl 3. 5 6MH z Jt^^VT-fi, g^pi^O. 5 m X 
0. 5mte^ll mX lm^T*fiHfflt-^iirbixncV> 

[0 0 2 5] 2) fg2t::te. ^BtoS^asiSit; 

4b£HT^£ 13. 5 6MH z^b^4^M^l 0{& 
0 5 OMH zMl 5 OMH zift^*^t5C fc^S* 

[0026] ^^x-^«Ktt-t<DjBftBc*ii*D-*-nrf, 

4b$*b5o L^Lft^b, |19 (A) , (B) IC^L 

mm#**&*t u < » < * s t p rasa* & * ^ t w 

[0 0 2 7 ] ^WlAtlT, i*fflttRtCtt*&. ^ 
*s*£U 7'7X^g(D^^-WT/ < C<^ 
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[0 02 8] ^t, Mtt«*& LT, «*0>1 3, 5 6 
^X*h^m^^ 5 0 MH z 7Sm 15 0 MH z, l^a S 

6= (3. 1 4 X f - /z • a) " °- 5 
{BU f : ^ :S8¥;o S*U 

So ffilx.fi, 8*ttjftS*G>»ft\ *©*B5»Sttl 3. 5 
6MHzT^l9^m, 5 0MHz-6 0MHzt'li)l 

0 u m, 15 0MHzt^5. 8ymtj?5, ^t, 
VHFf (3 OMH z — 3 00 MH z ) X<0^9 X-r £ 

[0029] «o-c. &attift±-^«=^ Kt(c£«a 

1 m x imM2mx 2 mjfto^:ffi8lSfitcBBi"5X^ 

tt, ##8chii-c, ^t&tasix-c^So a*5, x^x 

^^mny? X-^«4«mWB«*^«iSit« LTti* 

^Mtt^5^\ *ffia{fc^OfiE5ib^J*i*^ao\ ■ 
[0 0 3 0] *»Wtt±IEIMi«:»fti"5fe«>JcaStL 
7tt>OT\ ^3fetit'<T-y--Y.X3&s«-fl;tw^:#aSS, #J 
*_f:£l mX 1 mM2mX 2m^^I«I«(C^LT ' 

fe»«*o:fc#^««HJ£ (vhf) fcffl^TBif^o 
[0 0 3 1 ] 

ic, ^Pom^iIllB^O^0^(i, rtffi<cB«*Hr y h 

lcK««m*«:««UTttmffl^«:*«S*T^7X 
£*|JJS LtKS^glciBl $ ft S g«(7)^© ^^S-T 5 

Sl«*ix5ffllHlJc»-r6JB-ioffii:, Rff l *>Se>KHH 

So 

[0 0 3 2] m«K±lBltt**«1-6fca&, »**2 
Tldg^ix/-cm^i:> mi OjBWJBIjS^WatrttfiJBSai 



(6) WBB 2002-1 2 9 77 

JO 

x^^^-rsm^.^^^^^u. sfejaufc^x 

ii^itiEmiossji&s^ffl^iHiKic^^n^ 
i ©«B»c»rti-j-6*tfro«aB'efcijis 2 ows 

[0 0 3 3] a*S, «**2 (tiWfi#^t>[*]*&l) ld*5 

[0 0 3 4] n*l£±KB»**4i-*fc«>, 3 . 

rt»^*S3^-fey h SftS, 

ffit, 2ffi^T^-o^2tU^oi^^^m^i^1 : @o^^ 
#IB»«c«g»tt(caEfk;S-e-Si«J5l«««[«r*U. 

X^trflfefiKi-S«*««*i:«rJMiL, ^Lfc^X 
ffiT-fcSJSlflMM®^ r 1 ^IS^^f^t^ 

So 

[0035] ra*cjifaaw*r*risi-s^*^, it* 1 ! 

S1$JE&£:^rLT^S B 

[0 0 3 6] W«U:Jb1BB 5 
lOMHz^f)3 0 0MHzOHF^MVHFl 
40 $L*±.m<n$L 0 lzm.j£l,tz<Dl*. mmSLtt 1 OMH z ^ 

»-oi*«^-imm s x<, Xp p dK*>s uknm&ftbtitz 
h z tiB^6 t«*eiS^a-«-i^tt^-^/^ffl^e>n 

So 

[0 0 3 7] |^«K±KBWfcSJ*-rS7t«>, »*tB6 

«m*sr«*s-fr2)^a< £ 1 1 -^^^/i^mai^, is 



(7) 

/; 

[0 0 3 8] BJtl«cJiIEStt*r3tflti-**:«e>, »**7 

7^s i kmr, M£ B B B s i 3*3*01. at^ssa s i * 

[0 0 3 9] W»c±RittSr*fti-Sfc», «*«8 
[0 04 0] P]«t-Jtl£g6*jSr^i-5^:*. f»#*S9 

[0 0 4 1] H«(cJilESW«:**-rsfc«>*c, HMtgt 
iHJB#*i*A3R-i-. J(ffi*»rt^JStto{fc«(cE«Six 

tticicjmsm* l r # ;* ^r^m ^tt^ 
i-5»B5*M*fe"c*>9 , HuEmsojgifc&^t u 

JH«««OtiB*SBt*fllEJB.l «>«R*>«*f«6** l 
o-foWH»4r-7 r /i'"C»«L, ^o, fiflEJB 2 Oigiii^ 
««««>m»EIBi:±KJB 2 ^*R*>*#tJM6**r 1 o 

[0 0 4 2] B«jc±Eiwfc**-r*fc«>. ft^i 

*r*BBWlcfB»«(cB{|:S BSE 



4$P*P! 2002-129 7. 7 

72 

y 7 & £ J£i" 6 «A ««* t «: *« U Ac « B 

JB««Wo»i^ffi*lHlKR^!R2coffi^l5liS&^ix ; e 
;h,±EJS l J«*«S 2 o*Rottftfttt*llz l oTofW)l4 

[0 0 4 3] M*fc±KBtt**3ci-Sfc*, 

2<d$swi4, it^JS9~i inio^T, mm&WBLki, 

X 1 0MH z 0 0MH z .*r*18 LBf*Oft**r* 

aR^nt*^— y/u*:fflv^TJWlMiB«Jfi««^>l 0M 
H z 71*^3 0 0MH z OtH*«**r«*flM*fBB5lc«l6 

[0 0 4 4] m*U:JtE@ »#gu 
3 058Mtt. »*JS9-1 2«C*5VVC, m^tf^ti, 
X, < i fe* / Srfflv^7*/U7 7 ^ S 

[0 04 5] W«JC-tRBW«riifiK-*-53t*C>, S»*« l 
X, *4 < t ^7 y Srffl^T7 ; t/i/7 7 ^ S 

i &mm. mas i ^iiRa^s i 

[0 0 4 6] TO«KJ:ElWfc»S-r5rt:ab, l 
7X-7^Mt51MM^IIltt®Mgt 

u .Mffias^4o^iw5 oo^ij®r-^5^ i 

U MrEIR i comii©St^m2co{Rij®(c^:®$ixfcm^^ 
»BBfJ-*^«!EiK«K*«a>JB i<D&fibW,2 (D&Jj 

[0 0 4 7 ] 
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13 

^> K*atB-Cttrita«d s *6**ofcVHF« (3 0MH 
z — 3 0 0 MH z ) T'CO 1 m X 1 milW^^It^^ 

mO©ffi^^f7^S«t-KJP^± 5-2 0%O7^ 
[0 0 4 8] ±IBSf l>^T*r rTlcJ: f9«5feoSIJHS:» 

(A) , (B) lciM-J:3lc % «rt{fc#BBr9 

X o i-, #^ifcffiffio<ajs<z>X7 x^jsKggRaiciiS 

[0049] ±^.<Dm^^m^mm-r^tzibiz^ mm 

J; 9 (w, « 9 jStf^iU 3 6 0>^fiBIC*6**fe 3 7 

^ VHSJ^TMiW > tT— < , 

K^M^r—^M^A^/^mzxr) 4 o o c Cw±<o;§if& 
left 5 (»fj»i-5w <b <b£>3) SI*<0*ttfe4*£A 
±«c*t^-*-4:, g^lA-Jr— X/uoiaftffittl 0 0WT 

[0050] */n % ±fB<o«Lu^fe£3igL-rafc«> 
[0051] -ftefr-b. h s^t/m 6 ic^o^r, ZM3 

"T\ K#tt«tS5 2fcB»*ftTU*S&*K«ff 7 3 
a^^M^u h 7 4*£fcffl^TKfc««ffi*7 3 
- a Wf^ii 7 5lcK^9i»ai^tt^-X/K75S;»3 6£J± 

[0 0 5 2] HI-. ^^M^lt K«<a*3Mfcte(ci 



(8) «fM 2002-12977 

■■B3RtfB4»£a*-*-J:5Jc, -^(DffiW^i$rffi^ 

l % *>o, ZV*U:8fe£fclS8«U:fc£> 2oOffiJSft««ip 
ff*«Bf*w±Ef(5ioiBJB*m«J:0 vhf« (3 0M 

70 Hz - 3 0 0MHz) OJlStftffilx.^ 7 0 MH z COffi^ 
fcttfcU Jbffi»2C0«*«jt&«Bftc±f2JR2Oi««j6 

0MHz-80MHz^«U it1jj& Lfc — *ttf> 
WTTO««<oW«-X7X-^«:fe*i-5«Lv^a«:liJ 

[0 0 5 3] JLIE0TbVN^-^^^iIE-r6fca6lC, tfettffl 
t LT^ty (S i H4 ) &m\;\ 1 mX 

20 JSlO**««ttBf*4:fflV^»^ Hi 2 (A) 

BSJ¥asji:<, ±G#jC««S0««A (I2 4(7)X«i*' 

wia»2^ai5««««tmiB*2co«^tt»tBBf 

*Mr«i^fc*fi\ HI 1 2 (B) l^tct^MI^, 

[0 0 5 4] l»IBJBiat5|B2CO^flt|&«iBf 
50 tC, **«KJSl»tJ 6 *2 0*fflft««*»b»ac«C«* 
$rt^l, ±ElmXlm0^7^1tgC7 : e/U7 77s 

S/» 3^«r«Bt-i-5 4:, Hi 2 (A) , (B) 

titite, HP*>IDi2 (C) (c^-f-ji^ictsj— &<nhZ>& 

[0 0 5 5] **5. J:15JBlXU!«2<OSJ^ifi«^ffl 

&t^S 2 <Ott*St*&BBf— LT. lmXlm 
©^7 ^S«i:7*/U7 7 ^ •> y = ^«r»!It 5 i , HI 
12 (C) {ZTjk-TX 5ICJS— -Cfc< . •L<JB^JK»» 

50 aiMZ«**Oflt*flfe»»*:^LT, R^t&iUTKil 
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[0 0 5 6] MtE*«0nMft**Kj: U BE** 

Hffi0 4 00ffi|ffi<0 5 — :^ffl|ffiJ!P*>Jg l (DMwR 
m%% 1 OflBBBtC ¥1ft»rtlt5«IBBP*»t2 Wttlffi 

v\ -iiaE!Sl(Dffi!J®&l/«2 0(»l®lcK 

[0 0 5 7] Hi 8 (A) , (B) iC^-r<J: 

9^, Ki»V*2<?>«;*«««BfJ:D*J6*nfc2o 

Srtoi9i:*5. 118 (A) 14, ffiffiS^S 

3Sfi»4 2 4r, gl <B3KJ^i!fc*fWS§4 3 a , |?2 CDi^JI] 
tt4IH«4 3 b ^^L"C*8MS3 9^^ 1 <Dn 
*«««BJ4 0 a , '*2 0«*tfc*«Jf4 0 blC;fc* $ 
■£S»fr*>**BI*:*1\ (Hi 8 (B) 14, 

[0 0 5 8] §U ±IE2ffi*<Z>;i5^»tt*OfMS5: 

#jxj4o° ic@je-r*£, mi 9 (a) , (b) ic^-f 

i9 (a).«4, cti^o° tcss^-c, 2a*fit»"5raE 
^Ji&igiiti4 2£. m i (ommTfem^ 4 3 a , %i 
(Dmm&mt&&4 3 b ^**^iT*8*«i3 9 com 

l(7)^«lFil4 0a l *2^ftftBgr4 0bC 

^i±^^O^f$:ll^^:-r e #*3, Hi 9 (A) 
*5i^-rVKJg (f) «4Sl OH^OttEEWi 

(o) I4^2CDffl;^^mSW2 (3£SE«) 
tr^i". Sfc, Hi 9 (B) 14, ^E(0 2ii:» 
«»1BBflBWEIItt«>BB«*r*i"»ttia-e*>5. 
[ 0 0 5 9] 

[££*£#]] EiLT. #*'E^M6«Kov*TlfcWi- So 4 

7yy = y ( ar si) awisrKf^i-eigaa^ft* 5 

«tt$ix-C^6. lit, S*M« s b. **tf>569!0>«-* 

[0 0 6 0] (Hlfe^ll) [Hi -i8l:#BBL^e)ll 

M^t5o BI^OWSS l J4KSSSf«r^-*"o ^ 
£>K.£<g§£5 1 1*3 (C 14, ^d— ^d-M7 , 7X 
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iiSt-^ 5 3&rtMLfc«ife«ffi5 4tfMK«$ftT 
^5. «tE*8««S5 2lt ttt«5 5a, 5 5b, 
5 5c Sr^lTS^S l <o±ffl«c8i«9f+We>ixTV> 
. £ 0 WIE#»*m«5 2©T»«ap%7 r 9X^*Sij«S 
*tS28PiB5'6^«i-5T»«lOTB5A»Ctt % ISO. 5 
mmSa<o£»<D#*PfcfcBL?L5 7 ^TLRIH 1 0-15 
mmt'M^tlTV^o Wl£#»iS«ai5 2 <D±^M(D 
_L®BtC(4. Kffl^/^Af 5 8^Lt^^ (HI 

^5i^WJi[^yv'7y (Si HO tfm&Zin 

[0 06 1] lfi!f5K£S* 5 1 tCJ4. gl 1 5 9 

tc x Jg2^)#«l5 9 b$r*Lt^2(7)K^yy4 0 
. bOTWBSJxT^S. kssmis 1 ffiBft 
5Mff5 9 a, 5 9 b £SI LTmJtEK£tf>'7' 4 0 a, 4 

0 btciO^dJSixS. £«6 ittffifB«»«ffi5 4Ji 
MKHSft, **Et— ^ 5 3S:UfRS«t-^ 5 3 IdgS 

20 «sn*:MRfc--***6 2 ic 4 mjzm&m^m z 

t-i4. g^^mLAix-rsyc^co^— h^^e a a, 
[oo62] ffiis#Ki6m«5 2 coiiy®. ap*>Huffisna 
scf4ftnfc«t«o— *o«ffi {%\<nwm) tct4, h 

1 H 4 5 M, W^M«6 5a, 
65b, 65c, 65d, 6 5 e , 65 f, 6 5 f , 6 

30 5g, 6 5h«Ul^o HfifESI 1 CDflflffi t 

5PtTtC*fr^i-6*»ttl«ffi 5 2 <7)Jg 2 (TMHUEMtt. IE] 1 
Mi4^t,i; tttt«l<z>*2retilftfliBr 6 5 i , 

65 j, 65k, 6 51, 6 5m, 65n, 65o, 6 

5p^fiiiti>6c mii^K^^^s i common, m 

a, 66b, 66c, 66d, 66e, 66 f, 66 
g, 6 6 h^e>tt6»t, IMkfiomWiKASB^F-e 6- 
i, 66 j,. 66k, 661, 6 6m, 6 6n, 6 6 

o, 6 6 p^e>^5«i*»*>«f*i-ifiiU"C8S:*tbttr^So 

40 [0 0 6 3] AQRN«tt«« 5 2 <om^«*Sffl0f 65a 
-65 pt-t4, ISft^KOMS^USI^tt^ — ^6 7 a, 
67b, 67c, 67d, 67e, 67 f, 67 f, 6 
7g, 67h, 67 i, 6 7j , 67k, 671, 67 
m, 67n, 67o, 6 7 p ri*^* g^c £ t> 5 0 ffif 

sat» d mmm^—y^ 67a-67hd «ifEtti«ur 

AJffi^e 6a-66h ( ^1*^-^6 8 a -6 8 h £ 
^^LTgl ^^^i^iBfl 6 9a, mi <0&%m 7 0 
a, m i <nnHffl&L&M7 1 a (C«»:««L6*)tCffij|KSiXT 
V>^ 0 ^fc, HulE^Oi^Mf^^^-y/i- 6 7 i - 6 7 p 
50 (4, mi£m«*A«l-T- 6 6 i-66p, fn)^>r-^/u6 
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8 i-6 8plr^^ttf 2^5)K6 9b, m 
[0 0 6 4] mllB^ 9 i^M^]^^-^^ 6 7 a — 6 7 h 

;/,^6 7a, 67b £ *UL ft^— 7 a , 

67bi s 2 t fi % m 5 6 tc^-r * 5 

[0 0 6 5] ^ — ^6 7 alCiiS LT^5<b> f£<^ — 
^6 7 a 5 2^M^m^^^-r^> 

5MMf§5^7 3 a ^t;Mi*> h 7 4 ^rffl^t, B£ 
&JSKffi# 7 3a <E>rtIS 7 5 (CMS U 6 . 

7 a 60^«9^3 6 «A««BBf 6 5 a *:» . 

fiRLTV^ 0 itJia^*3i^3 6<fc 9#S«MK«5 2 ~^>i^ 
J3««fflt£>ftB&tt, &JSS£ffi<* 7 3a (OftM 75iU, 
9flfElSH*7 3 a 7 6&t/«Jfaffifr 7 3 a £rl§5i 

tt#7 9tt&JRJ»«#7 3 aCM^W^, tt# 

7 4a fiTK/U F 7 4 (D^-JM&TF-fo 

[0066] lent 7 a t 

^fctf* ifeC7)^«9^Mf5]|6^- — 7 b-6 7 p t*' 

iMi5 2o{iiffi^m^:^(c^i-5^ , bfH3^r*fe 

£ e £t Itie>oW^6 7 b-6 7 pO*S*« 
@5 2 ir<0gaK«iS(ct>, &R8«#7 3b-7 3piS 

[0 0 6 7] **5, ±K!S 1 &t«B 2 <0«2>#iM§ 6 9 
a, 6 9bfi, L, CRt^lg^if^l^^-frfclHlSStc: 

«l2&U 5 JB2 0*J^«ftai7 1 a , 7 1 Mn-^-r 
iX«ttSiXfcJSiaU c )B2 W***7 0 a, 7 0b<DfcB 

^^81a, 81b, 82a, 82b, 82c, 82 
d, 83a-83h^^T, 1 6 *<DW\$&tr — Zffr 6 

8 a ftv*L 6 8 ptC^iE-rS^iESiSrffil^a 

[0 0 6 8] ±12121 1 7!?^ID 7 ic^ L,tzffitiZ<Dm 

DS*&33£1E£JB^T, 7^7 7 ^i/^y (a-S 
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i ) xuwbm a - s i i^Mit^^tco^xra . 

[0 0 6 9] *1\ K£S§£5 irtoBE* 

mi^^2(OSSttiAixffiy— h'</^76 4 a , 
6 4 b&MlCLT* H^LTV^3iV^*Sl(|ftA , -«ffl*«: 
StS6 1 Wlx.fiffS 0. 3cm,100cmXl 
0 0 c m^7^5ffil:j8ifie®5 4 lCSlt5 e ^ U 

a, 6 4b^^i:l, SUt;i2Ol^y/4 0 
io a, 4 o btwrbs-s-c, nsr;S2^f 5 9 

a, 5 9 b£rfrL-C±fBJt®§*5 1 rt<Z>:fc£L«:i*ffl 
' I, ^(Dmilitlfol X 1 0- 7 T o r r IdHHSLfclg, 

[0 0 7 0] fctc, gctffl^^^Af 58i9, # 
£tlU7L5 7 ^U^ffi^, Wx.«i"s i H4 

2, 0 0 0 — 3, 0 0 0 s c cmllOjjftfT'^L, 
BE*j£:0. 0 5-0. 5Torri:ft»t5. St 1 

ies«6 i<o«®«aai:S«t-^ffl«aiRcom* (m 

1 8 OtlcftfttS. o^^T, »lRTJ 5 !B2<OM«K 
tK7 1a, 7lb«MlOMHz-3 0 0MH 
z . fcl;ttf« 1 co^^^m^.7 1 a RXtfR 2 (7)^J1^^ 
I7lb (DttitKOmfeWL* 6 0MH z RXI 6 5 MH z , 

[00 7 1] -tJtSt, ±IE— 5 2 , 
%*&ttS5 4P a 1(CS i H 4 <E>^o — &fE;^7X^3&S£f£ 
t6o *:<0«A, ±IE^ P 7X^<D4 3 lc#^i-5 S i 
Ha, SiH2, S i H, S i*W7^*/^t£»aft 

l£ <fc 9 s a - S i TOM^ti^o 

[0 0 7 2] ±i&0#|-Cf*. — *fr<7>#8Hfe««5 

2, i^i5 4(Dt^X|j:^^l 2 0 0mmXl 20 
OmmX 1 0 0mm, * X > * ffl T\ 

MPBttS OmmT'fcoto 

[0 0 7 3] ±fant£« i o«a»tlktt*a>-««rTIE 
^ 2 M^i" 0 SffiU-'f Xlix 1 0 0 0 mm X 1 0 

oomm, mm^&i 80t, KJ*#tfm£fi*-NI*fe± 

r*o2 o^toiiMT'O^j^^^yyt-^-/ ^ D / — 

. [0 0 7 4] 
[^2] 
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( n sec) 


B1B#* 
(H) 


(MHz) 


(MHz) 


14 


16 


0. 4-0. 6 


±5—10 


30 


33 


1.0—1.2 


±5—10 


60 


65 


1.2-1.4 


±5—20 


80 


90 


1.4-1.6 


±5—20 



[0075] i -en, 2 ^asLOKHifiWK 

*lRtf*2*>i*Wtot«7 la, 
7 1b (Dm&$ktes ^ttl^ftl. 1 4 MH z £ 1 6 MH z 
tLfc** 1 5 MHz) s 30MHz^33M 

Hztim (WI3 1. 5MHz) % 60MHz 
i:6 5MHztlf:^ ( 5 P*9tt6 2. 5 MHz) , 8 
OMHzHOMHzHfc^ (?i^)l8 5MHz) 

a, 7 1b, SlWl2C0l^7 0a, 70b, I 
1 2 (7>fl;;^#iE3l 69a, 6 9b, H3iife^ — 

6 8 a — 6 8 p , ©M^ASfS^ 66a-66p, 9 £1 
i^-7>6 7a-6 7pf|j:, 90MHz-30 

fc 9 0 MH z - 3 0 0 MH z <Dmt&»V+&\ZJ&m'3Itfe 
[0 0 7 6] St; ±l£-r — *IP*>^2 fi x Hi 9 

(b) ic^$*v5£ 9^«««-ertffljB«six-c^3t i" 

MHzl 31. 5MHz^ 62. 5MHzi, 85 

MH zfoti>izm.l*< A#«cJB*3&s»€>ns"t^^5 r £ 
[0 0 7 7] £fc, SB«aKK0>ttJ&t»» *ife»£:L 

t'fc6I^/TLtv^5o 
[0 0 7 8] ft*S, ±IEHSg0iJl IZlSrtZmmZkfrt L 

*m#*©**Jt«*.ff s i H4 tH2 0>ac*tt, 
mils mmt&M* rvit? x^&±v.jim&miEitTz> 

[0 0 7 9] It, SiH 4l NH 

3, N 2 «if fcfflvtfiliS i Nx «£»Bt-0#5w 

^j^H-SFe, SiC 
14, C F4 MNF 3 «x y fymSrffl^nii! 

[0 0 8 0] (Stt«2) HI 9, ilOMil 



1 -HI 8 fcW»Wttra«-»«rftLT»Wfc*l»-r5. 
[0 0 8 1] 19 ic^-r^m^i^M^m^c^, HI 1 O 

IlWi2^iHIS^l7 1a, 7lbCftx.t, 2 
ffl*-CMi£5£l 0 MH z-3 0 0 MH z COjE3£ig{l 
38«U d^oBE2ffi^CD« ^<D{£*l3r0° H3 6 0° 

■^-^8 2a, 8 2 b, *l&^»2(Oi«^jfi«* 
»BS8 3a, 8 3 b Srffll^* t><7>-C\ ^©l(Og!i 

iMtit^tnitks. -tJxak. ±KSL*v>mmm 

[0 0 8 2] Scld, ±IBH) 9 KLtf LfclfcJ&W^S&SSS 

b&jb^-c, r^e/i-^7^'>u (a - s i ) xmn. 

T, i^Lt^^v^ffiftA - &aj^2:ffli\ 1^6 1 
flIjifcffifSO. 3 cm, 1 00 cmX 1 00 cm^7 
^**«r»*fi««5 4(dK«-rS. o<50>X, JbtSlBl 
^:U ; ^2^S^fctiAix^^— h/<yuy 6 4 a , 64b?: 
11^12^1^^6 0 3, 6 0 b^ri 
f^iiX, IlM2(7)Mf.5 9a, 59b^l 

X 1 0 - 7 T o r r IdPJig Lfc&, # ^<7)z|| 

[0 0 8 3] fcl^ A* 5 8 <fc 9 , # 

ttiLTLS 7^lt^f^, Mx.(^S iH4^?r 

2 0 0 0-3 0 0 0 scc meS<750E*-Ctt*&L, JE*J 
4-0. 0 5-0. 5Torri:Pt5o C ~ t\ ±|& 

OtCRftti. o^T, 2ttS^tetB PTCIB««8 1 

<d% 1 coi±i^^^ 1 <ommmt^^r—y^s 2 a xvm 

50 1 OHJS«ttt*i«««8 3 a 'MHiH U 2 tti^ffi^a^I 
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&&mm 8 1 <om 2 <D&t)&m 2 commmt^^r-y^ 
8 2 b x^om2(Dmmm^mm^s 3 b-^&£-tf 

So 

[0 0 8 4] ±iE2ffi^&t@-5I^M^8 1 

<Dni&X?m2(Dftt)<D{Zft\± x 010 (A) , (B) 

^0£r, #J;t(;£0 = O (B5£) , £>5i>M3:l£]l 1 
(A) , (B) l^tJ:5(:±4 5° &t/± 9 o° com 

ffltt&*>g>fti o o»oifS?<pwr-2Effe:S-&6. &*5, 
Hi 10 (A) 0«tttt2tt5*ffittpTKIS«§i8 1 coMl 
^•ai^mEE^^L. 110 (B) co^$fi^2til^{iZ:1 ; g^ 

8 i i 

[0 0 8 5] -t ttv ±lE2ttJ*fi[»^«ig»8 ICO 
ffl*»SSlilOMH 2-3 0 0MHzt\ #J;U;f6 0 

5 e -»0#»»tS52, itttS54 
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70 



*ffllwS i H4 ^□-M7 P 7X-7^^f^ o ^<D*S 
- ±f£^^X^co4 3 t-# : S-r5S i H 3 , SiHa, 
S i H, S i^^^^^ttfkS*^^ OtttkL, S 

[0 0 8 6] ±tao«-cfi. — *tO^*6«ffi 5 2 , gg 
ifeli^S 4C0-^^Xt^^^r 12 0 OmmX 12 0 O mm 
XI 00mm, UWte^* ^7>L/^iT\ -tORSBBfi 
5 0 mmTfccf: 0 

[0 0 8 7] ±15Hfe#J 2 (DHBWtRtt*^— «*rTIE 
^3(C^-T 0 S4Ki?"-<Xfi N 10 0 OmmX 1 0 

0 Omm, £«?&gl 8 0U (W»*HSfi»ft»l 

[0 0 8 8] 
I* 3] 



* 

s 



- *JB;£*&G0®&& 60MHz 


in my sec) 


(%) 






0. 8*- 1. 0 


±40—80 


e=±45' T:. 1 BJ81 00# 

it . 


1.2-1.4 


±20—30 


©==fc9o' -e, 1 1W1 oo» 
lb 


1.2-1.4 


±10- 20 



[0 0 8 9 ] ±15* 3 60^—^ 0=0° mfe) X* 
9=±180° , 0=±36O° -CllSfttt^jg 

[0 0 9 0] *H*6«f»J2-C«i. 2ttJ*f(ttt^rSe«|«»8 40 
1 60i±J^I J^ifiStt 6 0 MH z , 2ocoft^{f ^CO{i£*§^l 
0 £ 0 = 0° 0 = ± 1 8 .0° X\ im 

£\ RXfd = ± 3 6 0° T', 1 1 0 0ft(D 1 

Id 2 OKAtttt*itti«g 8 3a, 83b, II RtfJS 2 
COg^S 7 0a, 70b, 11 S^I 2 CO^^^IB^ 6 
9a, 69b, 6 8 a — 6 8 p , HiJEiSA 

5sT-6 6 a - 6 6 p, MS 9 ISSISJtt^r — ^ 6 7 a — 6 
7 p9li6 OMH z~3 0 OMH z (CI k+^ICJCffi^TSE 50 



T'&S^fb, a-SiMU0MHz- 3 0 0MHz 

[0 0 9 1] cF X, ±lE7 tf — *BP*>*3 tt, d 1 9 
( B ) ICtj* S 6 X 0 fctt3fe« -CHEBIffi $nt^ti 
mx i m£i^5fi:fcBa«Sffi£*t*lc, 0 
MH ztd*>^"C*U< ft»4«*^»e>tt6i:V^9 ^i: 

[0092] ssttastBowAt. 

[0 0 9 3] fc*5, ±IBXtt«2(CA5(t'&f!UKft#i: L 
T^m^^<7)^it^J^I^ S i H4 <t H 2 CDitSifc, E 

tX\ a-S i ^ b b bS iM^iSS i 
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[0094] £fc, &cm>mzr*t lt, s i H4, nh 
3 , N2««^iitfs iNxKM-et5:i, i 

So 

[0 0 9 5] 

5<£>T\ tE*ffl«&*Jh/tl^fcVHF« (30MHz- 
3 0 0MHz) Ot«MV^»M^7XT©am» 

±a*»Tfig££ofco C<08&*li, LSI, LCD, «^ 

[0 0 9 6] |»*al2^*ffi*D f a*«^J:Jxtf, m^l^ 

£*iT l m x i m^(0i^iM$rMi: l 3 . 
5 6MHzWVHFl (30MHz-300MH 

[0 0 9 7] tt3jt«3^ffiftiS(fe«»wJ:ix« % *«* 

2 1 m*nz\ i m x i miaj^±oje^ffias«^*j-i-s 

iSS-^ttSlil L < *:# i \ 
[0 0 9 8] n*q( 4 ft, JilEB** 1-3 

[0 0 9 9] 8«*^5Ji, - 4lw«*i£«£>J£ 

[0100] It^JS 6 ft, ±1E»#* 1 ^ 5 <aaj»CLAD 

[0101] St**! 7 Ji, LCD, ffl^«US«;)fc#, * 
Bi^fa, LS I^»^^^Ofc^Ko D a^^^^l±25: 
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[0 10 2] 8«*3S8tt, ^D°D-^-f Xd^#V^i!ia a p^ffi 
«*s**:i-5v^ipi3>5*ffli8HfflHb*:. LCD, 

[0 10 3] 11*319 — 1 5©*ffi»3*ttfcJ:lxtf v 

JO S;h/CV>fcVHF*5r (3 0MH z-3 0 OMH z) <7>m 

[0 10 4] £7t, «iiiffi$iXTV^lmX i m » 
03B*®afStRS:*r*«c: 13. 56 MH z M^VH F 
» (3 OMHz-3 0 OMH z) WlIRSrflll^iSftfi 

iSSOifii Jb t m-&fa±&*!m tta^ fco 
20 [0 10 5] 5Et^ (HFffl &t5VHF^ (3 

0MHz- 3 0 0MHz) WH8»fettfflt5^7XT 

[0 10 6] K±0«b*f±, LCDM 
ffi&T:*:#V><bO^<feS e LSI. 

[0 10 7] LCD, «^«ffl*#fl^ *&§m 

[0 10 8] tit, »q b dW1*--< X^£V^Mn D n«t 

dSit^-t-Su^^S^sasiS^^fe^, LCD, % 
[B90ffi¥&H9§] 

[[Ell] *«WO*tjS^JHC«5*ffift!:3SSg|l<0^*^ 
[ID 2] 01 ^«S«L3S3SntJC*5«t-5>CS«««j22<O^I 

Ho 

[13] Hl^«S«attB{Cj3(t<&#tt««fij:IB9 
m 4] nil ««jfc*>5#»*«ffi 

[El 5 1 il^SitolSlW-M-C^SSl, 
50 fSMD&m&tSLW-i-Z&to—UWX Lfc&m&> 
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25 

me) mi o^®*Q«3£ii<o— m&x-hzm vm*) 

ms] 01 <Dmm&mmw:<D-mf&x'&z>mz}ft&!i% 
[§9] *mw<DnifoW2{c&z&m&m%im<D±t$iZ; 

[110] i9 <D^m&m%kW.V>— ffif&ThZ 2&MtL 10 

m t (Dm&z^-rft&Mo 

[mil] in 9 <Dmw&mmm<D— m&xhz> 2 m^na 
inn 2] *&w<D&m*&mmmz&rtz>, kah^d 

[Ill 3] «3te(O*ffi«! i aSS«tcj:5»i^jK«KJ:"0£ii 
[111 5] ^«no«SA3SKS(cj:diKAItt«flKJ:Q 

[111 6] ®^lgfiC i 5 7*7 K<7) 

ttt»*t*tBHH. 
[Hi 7] ^%n^SUft*S«LSttB^J:5iVffKttfli 

. [hi 8] m9<Dmm&mmmz.3zi\,'>T s 2ffl*Htt«pr 
[ii i 9] ia9o*ffi«issg«^*5v^T, 2tts^ffi*a«r 

[120] (Ml : 5 0 

cmx50cml) oK*j>4i £ n.M.m&%it (nffiGhfr 
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. [021] St3fco«ffiftiS3S«JwJ:5Sffi (SS: 10 
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